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(57) Abstract 

PROBLEM TO BE SOLVED: To prevent degradation of 
battery performance due to partial drying of an 
electrolytic membrane or excessive electrode leakage by 
a part close to a gas supply port side of a gas 
transmission layer of an anode and/or cathode having 
permeability smaller tan the part dose to a gas exhaust 
port side. 

SOLUTION: A gas transmission layer 2 on a cathode side 
is composed of a material with its different porosity. 
That is, at a part dose to an supply port for air that 
Is an oxidizer, a gas transmission layer 2 Is made of 
cart>on paper to increase thickness, and the porosity is 
decreased to \ower gas permeability. At a part close to 
an air exhaust port, the gas transrrtission layer 2 made 
of Bke cartx>n paper, and however, thickness is reduced, 
the porosity is increased, and gas permeability is 
Increased. Thereby, gas transmission inhibit due to 
water at a humid water exhaust exit side generated by 
reaction never occurs. 




15 



09)B*mmff <jp) 



«2) ^ IS !|# ^ i8t « <A) 



(ii)#fiFtti«^ns# 

-154523 

(43)^nB ¥1^11^(1999)6^8 5 



(SOInta.* 






F I 


HO IM 


8/02 




H 0 I M 8/02 R 




4/86 




4/86 M 




8/10 




8/10 














t»S¥9 -318477 


(TDUJISA 000005234 














3FJE£9^(1997)11^19B 










02mmm ma> 



























(54) mmsiH^fmiimmmow-tJv^^TrT.i^yi/ 



(57) [HiKll 

ISIS] @fls:ig5)-^=-m«e^B;iEf®?&(i*5v^T. mm 




14^ 



1-3 

4 




(2) 



v^^;l*fr6l-t-5*l6]^ciiSK-r-5 r t %:!i^mt-r^mt^Mi^ 

20 

XfrnmHTs SrSiS ^ * S * © ;</;^Siag t ^wtm t 




1-154523 

2 



lit 9 1 8 (-ia«i<o@^i«5J-^m^|¥K^j^ 

lo O O 1 J 

1 0 o o 2 ] 

5o ©^Sl^^i*: (ME A : Membrane Electrode Assem 
bly)«:. «M«^1 cDMffitd^ ^H^'Hft^JR (^t L 
•ce^) ?&^tp:*y— Kfflllte^l dt5j;t>-ry — Kfflfl 

i9 y— KfRiM^E^ 1 <m^rs-T /—Ymfmm wtn 

Pi L-C. y— KiRI/tf^^igigJi 2 ^J iU'r y — 

K0i3;<f;^giga3d5i2e$n-5o dtticiti-tn^'n* 
y— Ki 6ioj;ufry — Ki 7ass¥^$tv5o ;m?><o 
;y:^5gi@^2joJ:0«3d:> ^-n-e'n®?^k^l;tf;^*i<to^j^ 

tJ«3Sr^«)Sr t tfcio :iixP><£^*y— KiBil-k/^u— 
1 2*5it|fry — Kffi!|•t>■^u— ^J' 1 ST-^trr irf m 

10 0 0 3] mMWm-^s-X-y ymk<r>W:^^V!i^t^^\, 

;*DS-f-^> :i i: ic J; o Tm*fK^«0^j!i^g$±-f -So 
[00 041 @»:Sii)-^^«««MB**«?iT-tt, ^ScD 

[0 0 0 5] 

[fki ] 

Hz — 2H- + 2e- (ry— K) 

2H* + 1/2 Oa + 2e- -» HzO 




(3) 



H2 + 1/2 Oa H2 O (^SJCCO 

10 0 0 6] 

[00071 r©i 5 iw, Mi|BF:itf^-^i«?ikS'J^^©«tim 

(O O O 8] 

[00 0 9] -r/itjt,, ^*:«i«<D^ 1 <^««ia:, 

y— K<D;!!f;^Si@S<»5;tf;^ttifSPiByj-j5v^SS^as, 
[0 0 10] 4:^i^(OB2«)ffi«tt, Stri^Lfc®«^ii5$^ 

'^m.m&mmnmm<Dm±Mcm^x. mn^:^tmit 
[0011] ^mm<Dm3<r>mmt. sfif2j-is^<D@tt: 

[0 0 12] :^mm(om 4 commit. tfiiEtciEgj<^@(it: 

[0013] *5!B^O||5©ffiiltt, flfllE©@«cii5:»-7- 50 




#53^1 1-154523 

4 



[0 0 14] ^mm<Dmeo:immn. mmwrncommi^ 

^ti^fimn:ff:^isJ:xmitM:ff:^ SrSig fcJixo 
^:BrX.5Ty — K*5iT>'?!7 y — K 

:^ ^ y ^' SrfllfiS:-r5«^<o*-fe>'V*fcttmSfe<o-fe/i':7'n 

Xhi>. 

[0 0 15] ^hi^. ^^m(r)m7~m9<Dmmi-i. 

[0016] 

)!^mmm<om±/^i^i^^-^xm^^himm.mwmti. -^y 

i on m.®MW) *5fflV^fc^^5, 

[00 17] *fc, fflV^bnsteaE^t LXK, ft^M 

[O O 1 8] *58iqT?«:, ry— K*Jj;t/*y— K<c*j 

ix5„ -r/£i:>*>, J^*4;tf;^^®?^t:Sil;«f^o#ti^pffli|-c 
ig»Sri&T^?*5o ;iV><<D#fmPffi!|-Ctt, ^j*Lfc7K»c 
[0 0 19] *5IPJi^:^^v^•c, ;<f;^SigJl<o r;«';:^Sia 

Si@iio5:«^;^W*&PlBlU-j5v^SP5>i:, :^:^«^tt5PfBlUwjff 




(0 0 2 01 *M?q(0:<f;^5gi@S(i, 

[0 0 2 1] 5''i;tf^Si@ttcD||S$rlia.-f--5#^ 

J:v\ zh'v--:— X— (m^tt^TG P H- l lO 

2 0) /ii^is^lf bnSo 

[0 0 2 2] wOj;5J-LTffM$4x?.P!7y— K*J±tF 

[0 0 2 3] ^5>Jc:, st:^P^t?d:. "tH^'H^ * y— K 
*3<tUJ/*fcttr y — K<0 gigs <^);tf;^.Si©t43i5^ 

p^l!l^c:3av^gB5>{c^^g$n^.^•fe/^-c^i. ry — k*j± 

Co 0 2 4] vj.T(ommm\^i.'o . ^?tm^^h\^nm 

[0 0 2 5] 1 ) :^nmm\z. i 5 w.-^fi'<r>mm 
1 f-^-r, 

[0 0 2 6] *|llSgsjX-tt, *y— K (^twfii) {a!l<0;«f 30 

fco -t-'^ii:>*>, ®sfkS'l:^;^-r-*>535^cDetil&p|cjSv^a5 
^^-Ctt. ;<f;^Sia® 2 «75«i|Sft L-C*—5J^V'<— 

(-T^ci^*), o. 4 mm) 
?L*Sr/h$< (-r'tct>*>, 6 5%) L-C, 
§:{§:< Lfco ^ft(D#NffiPlcifiV>gB5>T?«:. iS»{c 

l¥^?S:/h$< (-r^ifct,, 0. 1mm) HiiXJfi^ 
7L*Sr±^< (^/ifc*,, 7 8%) tT, :)t:^<r>m^\SL 
*iS< L/c„ 40 

[00 2 7] z.(Dmmm-(:yi. r j-vm(oii:^mii^m 

*r^i 4*5j;t>'Bl^;<?'^Bttix;^r&i 1 sjiJ^LXfe^o 
[0 0 2 8] z.o:>fjm\^x^. :a:^m^u[z'&\-^m\-xm. 

[00 2 9] (|gj£0ij 2 ) HI 2 tt, *^P^<O^lg0aj 2 




^mW- 11-154523 

6 



[0030] *i^ifegi]T-tt. T y—vmii-^ y— KWJ 

t,. ;tf^SiiST-(4. ;<f:^#t*&P{;liav^^ftjc7)g|5^^^;lttJt 
T*— :i?^'i5'D;^Sr. *J J:o^::tf;^^§^aJ^^rigv^{pllOS|5^5• 
^« (^5l<4;«f;^Si@li9S:ieBLfc^tS) dsfi/^U-^ 

[0 0 3 1] roip'tetflfiSt-rsrtJciij, ^ftSiJ 
^i^Pi:*8i|6^:^:*S^alP^:a^ iJitK, ®s^t»i«^m P t 

um.^*\ii>z.t.hf£i><Dx. m.m'Km.nmt>^\Ls,\,-^-^ 
nt^\^x^m.-r^m%\^vc^. mm.isk<om.^. mntm 

[0 0 3 2] ff^<OJ?^^:^«o:3tf;^Sig^«■ (-T 

/ii?*j:i!f;^«i^Pl-jev^<M(OSB3M i: LT, m^^<D-ff 

[0 0 3 3] (Hife^lJ 3 ) m 3 tt>t=^?qO5^1S0IJ 3 {d^F. 

[0 0 3 4] r.ncfcv-'X. ® o-feyw 8 ri:^— >^ 
tL. ;^^s'i5'<^gf{k:^'J;tf^ (^^) <Dttif&p 6^clie^^^'* 
[0 0 3 5] :i<o:^ffi{cj;t), m&\^f:.%Mm\ hwm 

^lfe«SJl(0#-fe/W^«^Lfc;^^:>'i5' tJttiLT, SBb°u 
[0 0 3 6] 

tt^1MiJ;<f ^©Pifg p *j J: ijt/* fcJi^tH p dyr-. ^ix 
[0 0 3 7] %1^T J~Ymh-nv—Ym<r>^'!&iS^'di 



[00 3 8) $P>{c:«^;^Siatt<o(6:v>Sil«Sr, ffv^3¥ 
[02] |fet6fil«2<0-fe/U»fBElT'*>5o 

[13 3] mMm3<o:^i' yi^mm^mi^h^^comft^ 

[1114 J ISJlSfiSWJc-jKMnc-fe/K^WfiJtSr^-rElT-fc 

So 

[?f^<OIft!gi 
1 ««MJ^ 



(5) 

8 

2 ;<7 y— KfPilPtf 

4 7.9 

5 «f«)f=ft?« 

6 -;y ^-o^^^l&n 

7 y ir <D-^^m^n 

8 

9 . 

10 * y- KlB!ltt«EM 

10 11 rj-vmmm 

12 * y— K^R|-fe>'<^'— ^ 

13 ry — KffiJ-fer^^u— ^ 
1 4 ?g^BSn:^rfei 

1 5 >^V,iS 

16 * y— K 

17 ry^-K 



[01] 



[1112] 




[HIS] 




(19) 



(J y JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(1 1 ) Publication number: -| -| -j 54523 A 

(43) Date of publication of £ipplication: 08.06.99 



(51) Intel 



H01M 8/02 
H01M 4/86 
H01M 8/10 



(21) Application number: 09318477 

(22) Date of filing: 19.11.97 



(71) Appficant: 

(72) Inventor: 



FUJI ELECTRIC CO LTD 
ENAMI YOSHIAKI 



(54) CELL AND STACK OF SOLID POLYMER 
ELECTROLYTE FUEL CELL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent degradation of 
battery performance due to partial drying of an 
electrolytic membrane or excessive electrode leakage by 
a part cbse to a gas supply port side of a gas 
transmission layer of an anode and/or cathode having 
permeability smaller tan the part close to a gas exhaust 
port side. 

SOLUTION: A gas transmission layer 2 on a cathode side 
is composed of a material with its different porosity. 
That is, at a part close to an supply port for air that 
is an oxidizer, a gas transmission layer 2 is made of 
carbon paper to increase thicl<ness, and the porosity is 
decreased to lower gas permeability. At a part close to 
an air exhaust port, the gas transmission layer 2 made 
of like carbon paper, and however, thickness is reduced, 
the porosity is increased, emd gas permeability is 
increased. Thereby, gas transmission inhibit due to 
water at a humid water exhaust exit side generated by 
reaction never occurs. 



COPYRIGHT: (C)1999,JPO 




14* 



15 



(19)B*B»fF;? (JP) 



02) ^ IS # 11= ^ # (A) 



#^^11-154523 



(51) Intel.' 
HO IM 



8/02 
4/86 
8/10 



F I 

HOIM 8/02 
4/86 
8/10 



R 
M 





4^1979-318477 


(71)lHiaA 


000005234 










(22)ttlIgiB 


¥ric 9 #(1997)11^198 




mnwwutmfm&mmim i « i ^ 






(72)38W« 


mm m& 






















(74)fm\ 


^m± # ai- (41^3*) 



(54) C3giJ|©««i] H#:jlf4H^Sa!«IS»m®*'fe;W**?^Xi'?/ir 



(57) [sm] 




14^ 



ft 




im^m 3 ] If 1 ^fzit 2 {Cl2«®H#:iS:^^ « 
® X 5' tc $ ti -5 MI BJli|sf;y X i3 =t $ fc «^ 

aiaeosiaSct 0 t>/jN^5 v^:: t^^m-tr^.H^its^j- 
\mim. 7 ] mim. e »w3B«®s#:i^:«-T«^K^^ 




iHfW¥l 1-154523 



9 ] mim 8 (C|B«<Da#:i«iJ-^«^K^^ 

CO 0 0 1] 

[0 0 0 2] 

(MEA : Membrane Electrode Assam 

biy)«. mmmmi(Dmmz. ^n^nn^m i^tv 
xa^) ^^tsti V- \^mmmm i o *5=ti;T y - Ftj 

. ;^ V- h*ffliJMJ«)i 1 0 *5=fctKT y - KffliJMiiB l l i:*f 

[S] UT, ^n^'n:^ y- K#wxSa®B 2 is jco^t y - 
y-Ki 6*3j;t;J7y-h*i 7*?«j5g$n5o cin^o 

:yxSiiB 2 *5 itX 3 tt, ^tl-?-*tli?<t:^J;yx*5 

^T-So Ii:«©MEAlctt, c:tie.©;^*Xiliii«2i3j; 
u:3^#«6SCia:t)*So Cine)*;<jy-F{BiJ-k/1W- 

^1 2t3j;t>'Ty-H{aiJ-tr/tl/-^' 1 3TS50^iT# 

*l^«%«->XxATtt. as, M#4ll?t!l 

[0 0 0 3] mmnmizity ym^o^m^^mum^h 
—mmiz^m^nTi^^o i^^mrinim(Dmmnmizit 

A^^i^ztt. mmnmmm-t^tMmz-:^nh>'Si 

mmmmmxif^izmmnrntim'^rj^^Tii^mizmmr 

Mm-r^^tizj:-oxmmnm<D^m^^±r^. 
[0 0 0 4] mii^M^^Mmnmmnmmx'it. ^m<D 

[0 0 0 5] 

[Ybi] 

H2 — 2H+ + 2e- (Ty-H) 
2H+ + I/2O2 + 2e" - H2 O 




H2 + 1/2 O2 ^ H2 o (^JSJS) 
[0 0 0 6] 

[0 0 0 7] :i(D^o\z. mnii:'.^Wt'{mi)7.<Dmfi^ 
[0 0 0 8] 

[0 0 0 91 T;^£*D%. *^B^©m 1 CDM#«, «<BK 

m<Dmmz^n^nim:»7.^^zfmitmii:^^mM-^ 

*y- K©;«fXjg3g@®;«fX#t«&PfliJ{cjavig|5^i'*t, 
7.g^aiPffliJ{CjfiiigB5i-J:D fc« /jN^l^ajlffi^WTSJ; 

[0 0 10] *f6?^®^2 0Si«tt, MaiLfeH^tcig^i- 
[0 0 11] *f8B^<Dm3(D«g«tt, MI2{rfB«feoa#: 

[0 0 12] *^BJ©^4©M«tt, WtE(ClBm®@#: 

m^^mmmmmnmm(Dm-tiMzis\,^T. 

[0 0 13] *ie?^®S5©SI««. BtfB3©H#:iSiiJ-^ 



#M¥ll-154523 
[0 0 14] *»B^©m6cD^^«> S^KmcDP^BtC 

±)i^rzim?im-tju^m.^mmm lxi muii Lfc-tr 
v^^m.mz'mm.. m8B«s^;*fx*3j;at/src: 

[0 0 15] ^ib\Z. 5^5!B^(Dm7~m9©Si^«, W 
[0 0 16] 

>imnm<D^-^Mzii\^-^-zm\^^n^nmmmt. yv 

i on (SgiFffiS) *^fflV>e.n-5. 
[0 0 17] S7t> fflV^etlSttSBtUTtt, 

[0 0 18] Ty-h**JJ;aC;<jy-Kfri5 

ii7.m^m.f)^m^zmt^^s^iim.<DijxmMmf)^mm 

3g«^iST$-&^o ;^fx©«PttJP<aiJT«, *^b;t7Ktc 
[0 0 19] 2^»Bgfc*3V^T, :tfxSjiB(7) ^liTsmM 

S3aeo;<Jx#t$&p#Jlcjai^g|5^j-t. ;^x#^mpfi(lfcjfi 




[0 0 2 0] ^tz, :^^mo:ffxmmmu. 

[0 0 2 1] z.(D^ots.-»7.mm'^<nm%^nm't^^ 

^Jx.«*-/J^>^-/'?- (*UttMTGPH-l 
2 0) ;i3:i**i#tfe)n-5. 

[0 0 2 21 il®J:5fCbTJK*«$nS*y-K*3cttX 

[0 0 2 3] $e.fc:. *:^0^T«, ^n^'n. :^v-h* 

[0 0 2 4] t;lT®*SS^J(C=tD, *^BJ^r$e.tC#iffl 

[0 0 2 5] 1 ) ^mmmtz^^miDKDmm 

1 (r^T, 

[0 0 2 6] :$immmX'it. ;^3y-K (^^) iiJCD;^ 

Tc, -ruto-^. mtmii7.r$>^^%(Dm^aizmi^^m 

»T«, :tS7.m}&m2c:)Mnt.hXti—yfs>y<—/'^-^ 
m^^X^< (-tf£t>-^, 0. 4mm) *3J;ZJC^ 
?L^S:/h$< (-r;^i:*3^, 6 5%) LT, :^/XOMja't4 

P$5/hS< (Ti^tfc*., 0. 1mm) ^feiO^^ 
7L^S::*:#< ("T/Jife-^, 7 8%) LT, iJX<D^^ 

[0 0 2 7] z.(Dm-Mmx'it. 7y—\imiD:ffxmMm 
m-ommiz-r^z-thx^^, uis, muzit^mmn 
[0 0 2 8] z.(D:^miz^<o. :yx«i^pjci£tiiij«^ 

[0 0 2 9] (i^M^sj 2 ) El 2 (i. i^mmumm 2 



!|#I8¥1 1-1 54523 

[0 0 3 0] i^wm\x\t.. T j-Ym^iiv-vm 
mrn'mz-^htiw^^Mv. (i«i#tt;*Jxsji«9) 

T*-Jl^>i'DXSr, *J:t;:«fX#ttSP»ciaVifiiJCDg|5iJ- 

(iai#14:^Xj®S»9^BBBLfc^«) *«M;f5:t)^ 
[0 0 3 1] ::o<t3;5:«!l«<i:-rsC<i:JCctO, Wm\ 

Ms«;tfx«^p<i::*t, nmwm:^hjxn^t^{im.\z 

X#t«&P|^±, *il^ffi(7)iei<;Jc«.;^/xfi^ttlPll±*« 

[0 0 3 2] ^^\z. m^<nw\^-ij(D-n7.mymiti (t 

;^it)^;«fx#ti^p»ciaviffiiJ0a5^)-) tLT, 

[0 0 3 3] (^Jg^J 3)03 tt*^BjO||M«SJ 3 (C^ 
[0 0 3 4] Z.Z.\Z^\,^X. m^<D^L}\/%\ii^-'iS.ii7. 

jiz-T'^j^e.. s^aiP7(cjet.ii'*;i'-7''\<h, ^^t^^is^j 

tttcSi^T^ ;/;l^-7'tcMT^ir;i/«:tf 

i7 4 tc:feViT«MfiiJCDi|$se)#lt« 5 JCctoTH^^tl 

^. 

[0 0 3 5] :iO:&fe{Cj;0, tfiaiLfcllSS^sjl tl^^i 
[0 0 3 6] 

m^^xfzmM^'^^t^z.t.\z^r). nMmm<r>n^ 
mfmm.^nm<D'^mtmt\\z^^wimM(r>'&T^m 

[0 0 3 7] ^tcTj- Kfflijt^v- \'m<r>m:sii7M. 



(5) 



[0 0 3 8] $e)fc:;yxSjH±©iSt/>a3gg€:. JPl^^ 4 

€mffi6i?riSMT#S0T*S, 8 
[EIS©ffiWJ:§JiW] 9 

[0 1 ] mmm i ®a<!i«i«ffi©¥®0/isf®igT* i o 

1 1 

m2] nmm2(o±)mmmT$>i>o 12 
[0 3 ] mmm 3(D7.^y ^mm^mt> L^^<Dmn^ 1 3 

[04] mmumiz-^mi.±)v<Dmm^^-rmx$> 1 5 

16 

m^<Dmm] 1 7 

1 tt^KHS 



it#B8¥l 1-1 54523 



[01] 



[02] 



[04] 




14^ 



15 



10 




4 




